Properties of the reaction of cis-dichlorodiammineplatinum(II) with metallothionein.
Properties of the reactions of cis-dichlorodiammine Pt(II) and related complexes with zinc metallothionein or apometallothionein have been investigated. During these reactions, platinum binds stoichiometrically to protein sulfhydryl groups and zinc, if present, is displaced. The ammine ligands are also lost in the process, suggesting that Pt(II) has tetrathiolate coordination in metallothionein. This conclusion is supported by extended x-ray absorption-fine structure studies which indicate that there are 4 sulfurs in the first coordination sphere of the platinum centers. The product contains 10 +/- 2 Pt(II) per mol of protein and migrates over Sephadex G-75 as a structure of similar size to zinc metallothionein. The kinetics of reaction are biphasic as monitored by the formation of Pt-thiolate bonds or by the release of zinc from the protein. Both methods yield identical rate laws for the reaction. The first step is independent of Pt(II) concentration but involves the binding of as many as four platinum atoms to the protein with little Pt-sulfhydryl bond formation and without much loss of zinc. The second rate process is first order in both zinc or sulfhydryl binding sites and Pt(II). Neither kinetic step is sensitive to the chloride ion concentration over the range 0-0.5 M. However, the reaction is sensitive to pH between 5.5 and 8.0. trans-Dichlorodiammineplatinum(II) reacts with zinc metallothionein with similar kinetics.